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INTRODUCTION • 
Cucurbits are one of the important groups of cultivated 
crops in India. Cucumber (Cucumis sativus L.)» pumpkins and 
squash (Cucurbita pepo L,, C. moschata (Duch.) Poiret, and 
£. maxima Duch.), watermelon (Citrullus vulgaris Schrad,), 
muskmelon (Cucumis melo L.), spongegourd (Luffa cylindrica (L.) 
Roem), bottlegourd (Lagenaria leucantha (Duch.) Rusby) and 
longmelon (Cucumis melo var. utilissimus Roxb.) are cultivated 
on a large scale. While bittergourd (Momordica charantia L.), 
ridge-gourd (Luffa acutangula (L.) Roxb.), ashgourd (Benincasa 
hispida (TSiunb.) Cong«), snakegourd (TTichosanthes anguina L.) 
snap-melon (Cucumis melo var, momordica Roxb.),'tinda' 
(Citrullus vulgaris var. fistulosus Stewart) and 'parwal' 
(!D?ichosanthes dioica Roxb.) are grown on a limited scale in 
different parts of the country. 
Powdery mildew is a serious disease of cucurbits which 
recurs annually in many different parts of India, The disease 
is predominantly caused by two species viz. Sphaerotheca 
fuliginea (Schlecht.ex Fr.) Poll, and Erysiphe cichoracearum 
DC. ex Merat. in different parts of the world (Ballantyne, 1975; 
Khan, 1983). Another species, Leveillula taurica (Lev.) Arnaud. 
also infects cucurbits in some parts of the world. All the 
three species are reported to infect different cucurbits in 
India (Khan, 1983). S. fuliginea. based on informations 
avialble at present, seems to be predominant species. E. 
ciChoracearvun has also been reported to infect cucurbits both 
in natural and artificial inoculations, Teleomorphs of both 
the species have also been recorded on various cucurbits in 
India (Khan, 1983). There are only a few reports of L. taurica 
infecting cucurbits in India (Mahrashi and Siradhana, 1980; 
Ullasa and Amin, 1981). 
There is a great similarity in the anamorphs of E. 
cichoracearum and S, fuliginea in which they are usually found 
in nature. Due to multiplicity of powdery mildews on cucurbits 
with their overlapping host ranges, great similarity in anamorphs 
of S. fuliginea and E. cichoracearum; and rare and infrequent 
production of teleomorphs, there has been a great degree of 
confusion with regard to the identity of species causing the 
disease on a particular host crop or in a particular region. 
This has been the reason for mistaken identity of the causal 
organism of powdery mildew of cucurbits in numerous instances. 
In several countries, E, cichoracearum was presumed as the 
causal organism, primarily based on its established occurrence 
in U.S.A. (Humphries, 1893 and Reed, 1908) and in England 
(Salmon, 1900). Later on, in these countries it was identified 
as S, fuliginea. For example, in The Netherlands, Australia, 
South Africa, Saudi Arabia and U.S.A,, E, cichoracearum was 
traditionally believed as the causal organism but currently it 
is recognised as S^ , ftiliginea (Boerema and Van Kesteren, 1964; 
Ballantyne, 1963, 1975; Gorter, 1966; Abul Hayja and Trabulusi, 
1981; Kontaxis, 1979). In India, E, cichoracearum was considered 
as the causal organism of the disease in many parts of the 
country. But now, though E. cichoracearum exists on cucurbits 
in India, premominant occurrence of S. fuliginea in several 
parts of the country is recognised (Khan, 1983). 
A few attempts have been made to establish the identity 
of the causal organism of the disease in certain states of 
India (Jhooty, 1967; Sohi and Nayar, 1969; Khan et al^ ., 1972, 
1974; Shivakami et al^ ., 1972). Some of these informations 
recognising the causal organism(s) are apparently based on 
sporadic records and casual studies which lack insight and depth. 
Informations from several other states are lacking. This 
situation is seemingly due to lack of efforts to establish 
their identity. A clear understanding regarding the number of 
powdery mildews infecting various cucurbits in India, their 
pattern of distribution in the country and dominance of one or 
the other species in a given area is not available. As the 
ecological requirements of the species responsible for the 
disease are different, (Nagy, 1976), the establishment of their 
identity is a matter of significance. So is its importance in 
control efforts. There are certain limitations in the correct 
identification of the species. Perithecial characters are usually 
used for establishing their identity but perithecia are rarely 
and infrequently produced (Yarwood, 1957; Khan, 1983). 
For differentiating S. fullginea and E. cichoracearum, 
conidial characters like presence and absence of well developed 
fibrosin bodies, morphology of germ tubes and development of 
appressoria have been utilized but consistency of these conidial 
characters have been doubted by some workers (Yarwood, 1978). 
Two cucurbits, Lagenaria leucantha and Coccinia cordifolia 
have been proposed as differential hosts to distinguish S. 
fuliginea from E« cichoracearum (Khan, 1978) but their consistency 
has not been rigorously tested utilizing inocula originating 
from various sources or from different parts of the country. 
The industrial wastes and waste water containing heavy 
metals emanating from different industries around Aligarh 
ultimately reach to crop fields grown with vegetables including 
cucurbits in the vicinity of the city. Pollutants of this kind 
are reported to increase the prevalance of root diseases and 
foliar diseases and predispose plants to various pathogens 
(Cole £t al^ ., 1969). The effect of air pollutants on powdery 
mildews like E, graminis has been investigated (Heagle, 1973). 
But effect of soil pollutants like heavy metals on infection 
and development of the disease caused by powdery mildews have 
not been studied. 
The major objective of the proposed study is to establish 
the identity of the causal organism(s) in some states of the 
country; to assess the conidial characters for their consistency 
so that they can be reliably used for distinguishing E. 
cichoracearxim from S_, fuliginea; examination of responses of 
£, cordifolia and L. leucantha, suggested host differentials, 
to various inocula of powdery mildews in order to establish 
them as dependable host differentials; and to study the effect 
of some heavy metals on powdery mildew development particularly 
caused by S, fuliginea and on crop productivity in order to 
envisage the damage expected to be caused by such pollutants 
under field conditions in nature. 
To achieve the above objectives following experiments 
are planned, 
A, Studies to establish the identity of the causal 
organism(s) in some states of the country, 
1, Survey and collection of diseased samples of 
different cucurbits from some states of India, 
2, Study of symptoms of the disease on different 
cucurbits in field during survey, 
3, Study of morphological characters of the fungus 
present in the collected samples and conducting 
of the following testst 
i. Germination test, 
ii, Fibrosin bodies test, 
iii. Host differential test, 
B, Studies to observe consistency in conidial charac-
ters of E, cichoracearum and S, fuliginea, 
1• Observations on presence and absence and number 
of fibrosin bodies in conidia; morphology of 
germ tubes and appressoria etc; and conidial dimen-
sions in the field samples. 
2. Effect of culturing on conidial characters under 
glasshouse conditions. 
i. Continuous culturing on the same host, 
ii, Culturing on different cucurbits. 
3. Effect of certain ecological factors on conidial 
characters* 
i. Temperature, 
ii. Relative humidity, 
4. Effect of nutritional status on conidial 
characters, 
C. Studies to ascertain the consistency in the responses 
of the differential hosts. 
1. Study of responses of differential hosts to 
different inoculum sources of S, fuliginea and 
E. cichoracearum. 
2, Study to ascertain the effects of nutritional 
status on the consistency of differential hosts. 
D. Studies on soil pollutants, 
1• Study on the effect of soil pollutants on growth 
performance of some cucurbits. 
2, Study on the effect of soil pollutants on the 
development of S, fuliginea and E, cichoracearum 
on cucurbits, 
3, Observations on the effect of soil pollutants 
on conidial characters, 
4, Effect of soil pollutants on the consistency of 
differential hosts. 
LITERATURE- REVIEW 
Cucurbits are one of the most widely grown groups of 
vegetables. They are cultivated throughout the world as indoor 
or outdoor crops. Powdery mildew is one of the most serious 
diseases that affect their productivity. The name of the 
disease "Powdery mildew" derives from the talcum like appea-
rance of the affected parts due to abundant conidia produced 
on the surface. The intensity of the disease and extent of 
the damage caused by powdery mildew of cucurbits have not 
been assessed although the disease is worldwide in distribu-
tion and apparently seems to be quite damaging. Some earlier 
reports, however, accoun::ed the extent of damage caused by 
disease on one or the other cucurbit crop and damage potential. 
Milbrath (1927) recorded widespread damage of cantaloupe in 
U.S.A. Severe damage in greenhouse cucumber was recorded 
in Alaska (Anon. 1950). Fikry (1936) reported that all the 
cucurbits planted in greenhouse in Egypt were damaged due to 
powdery mildew, Reichert et- aJ. (19^3) recognised powdery 
mildew as a most damaging disease of vegetable marrow, 
Allison (1952), based on a thorough study, concluded that 
powdery mildew was the most serious and common disease of 
cucurbits in Iraq. Blackford (1943) observed the damage of 
cucurbits in Queensland in Australia. This disease was also 
recognised as important disease in Mozambique by De Carvalho 
(1948). The powdery mildew fungi parasitizing cucurbits were 
recognised as important pathogens in U.S.S.R. by Deckenbach (1924) 
and Deckenbach and Koreneff (1927). In Moldavia (U.S.S.R.), 
all cultivated cucurbits were found to be affected by powdery 
mildews (Nikiforova, 1962), In German Democratic Republic, 
the disease was recognised as widespread one with varying 
intensities (Masurat and Stephen, 1965). In Britain, Stone 
(1962) mentioned that the disease was common on cucurbits 
appearing every year on indoor and on outdoor cultivations. 
In India, the disease is considered as one of the most serious 
diseases of cucurbits (Khan and Khan, 1970; Jhooty, 1967). 
Distribution of Powdery Mildew of Cucurbits 
Based on earlier records, Hirata (1968) analysed the 
geographical distribution of powdery mildews in the world. 
Powdery mildew of cucurbits, in his report, was listed to 
occur in all continents of the world. In Europe, it was 
reported to be present in Finland, Sweden, Norway, U.S.S.R. 
(European region), Poland, Czeckoslovakia, Riimania, Bulgaria, 
Hungary, Denmark, U.K., Germany, Switzerland, Greece, The 
Netherlands, France, Portugal. In Pacific, it was reported 
to occur in Japan, Philippines, Indonesia, New Guinea, Fiji, 
New Caledonia, Australia, New Zealand, and Taiwan. In Asia 
continent, it was listed to occur in Korea, China, Cambodia, 
Thailand, Burma, Nepal, Sri Lanka, U.S.S.R. (Asian Region), 
Afghanistan, Pakistan, Iran, Iraq, Turkey, Lebanon, Palestine, 
Jordan, Cyprus, Malaysia and Singapore. In North and Central 
America,it was reported to occur in Canada, U.S.A., Mexico, 
Guatemala, El-Salvador, Honduras, Nicaragua, Panama, Bermuda, 
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Jamaica and Trinidad, In South America,it was enlisted for 
Venezuela, Brazil, Peru, Bolivia, Uruguay and Argentina. In 
Africa the reports were for Ethiopia, Kenya, Senegal, Sierra-
Leone, Ghana, Uganda, Tanzania, Mozambique, Zambia and Zimbabwe, 
South Africa, Madagascar, Mauritius, Sudan, Egypt, Libya, 
Tunisia and Morocco. Since then a few more countries have been 
added to this comprehensive list of countries prepared by 
Hirata (1968). For example, well established occurrence 
of powdery mildew of cucurbits has been recently reported from 
Saudi Arabia (Abul-Hayja and Trabulusi, 1981). 
Although the disease affects a niamber of cucurbit crops 
throughout the world, estimates of losses due to the disease 
are very few. Boyd (1928) estimated that economic losses in 
cantaloupe crops due to powdery mildew in state of Georgia 
(U.S.A.) in 1928 was 1296. In U.S.S.R., Szembel (1930) reported 
75% reduction in the yield of cucumbers due to powdery mildew 
in Astrakhan region. McKeen (195^) estimated reduction in 
yield of muskmelon due to infection of powdery mildew in 
Chtario (Canada) as 50%. Tafradzhuski (1959) reported that 
powdery mildew caused more than 50% loss in the yield of 
cuciomber in Bulgaria in 1958, 
According to Chakravarty (1959) there are about 90 
genera and 750 species in the family Cucurbitaceae but only 
22 species are cultivated in different countries. Benincasa 
hispida (Thunb.) Cogn.; Citrullus lanatus Mansf. or C. 
vulgaris Schard. and its variety C, vulgaris var. fistulosus 
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Stewart; Cucumis melo L. and its varieties C, melo var. 
utilissimus Roxb; C, melo var. momordica Roxb; Cucumis 
sativus L.,' C, anguria L,; Luffa cylindrica (L.) Roem; L, 
acutangula (L.) Roxb,; Cucurbita pepo L,; C, mixta Pang.; 
C, maxima Duch.; _C. moschata (Duch.) Poiret.; C_j_ ficifolia 
Bouche; Trichsanthes anguina L,; T. dioica Roxb.; Momordica 
charantia L.; Momordica dioica Roxb.; Sechium edule Sev. 
are cultivated in different parts of the world. Fruits of 
some of the wild cucui-uits are also used as vegetable in some 
parts. For example, Coccinia cordifolia (L.) Cogn. is a 
wild cucurbit in Northern India but is consumed as vegetable 
in eastern parts of India. 
Cucurbits are cultivated as indoor or outdoor crops 
depending upon the climatic conditions in various parts of 
the world. In indoor cultivations, they are grown in glass-
houses or plastic tunnels whereas as outdoor crops they are 
cultivated in field plots, in kitchen gardens or in some 
instances they are allowed to climb up on the roofs of a 
variety of dwelling units. The disease in general is more 
severe in indoor cultivations than outdoor cultivations because 
of favourable environmental conditions such as moderate to 
high temperature, high soil moisture, reduced air circulation, 
reduced light intensity and continuous cropping (Ballantyne, 
1975; Sitterly, 1978). 
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Causal Organisms and their Distribution 
Erysiphe cichoracearum DC. ex Merat., E. communis 
(Wallr.) Link,, E. polygoni (DC.)St•-Am., E. polyphaga Hammarlund 
Leveillula taurica (Lev.) Arnaud., Sphaerotheca fuliginea 
(Schlecht. ex Fr.) Poll, are the six species of powdery mildew 
fungi which are claimed to be recorded on cucurbits in 
different parts of the world (Ballantyne, 1975). In addition 
to these, Oidium species are also on record which implies that 
the pathogen involved appeared only in conidial stage and its 
specific identity could not be ascertained. Taxonomy and 
nomenclature of E, communis. E, polyphaga reported to infect 
cucurbits are doubtful and not well recognised (Junell, 1965, 
1967; and Nagy, 1975). Nagy (1975) emphasised that taxonomic 
status of E. polyphaga which was first described in Germany 
(Hammarlund, 19^5) is not valid. She maintained that E. 
polyphagja is similar to E. cirehoracearum because the conidia 
of E. polyphaga are born in chains; do not contain fibrosin 
bodies; and form simple germ tubes and longish clubshaped 
appressoria. E. polygoni was recorded on cucurbits in Poland 
(Schroeter, 1893) and in Japan (Homma, 1937). Since then 
these records were not confirmed by any other report of 
occurrence of E, polygoni on cucurbits. E. polygoni is now 
considered chiefly parasitic on members of the family 
Polygonaceae (Kapoor, 1967), 
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Morphological characteristics of the three well 
recognised causal organisms of the disease on cucurbits 
(Khan, 1983) are as follows: 
Erysipha cichoracearum DC. ex Merat, 
Mycelium usually well developed, evanescent but some 
times persistent and effused, Conidia in long chains, 
ellipsoidal or barrel shaped, variable in size 24x14-26 /a. 
Cleistothecia gregarious or scattered, globose becoming 
depressed or irregular 90-135 M ^^ diam,, wall cells usually 
distinct, 10-20 p wide. Appendages numerous, basally inserted, 
mycelioid, interwoven with mycelium, hyaline to dark brown, 
1-4 times as long as the diameter of ascocarp, rarely branched. 
Asci 10-25, ovate to broadly ovate, rarely subglobose, more or 
less stalked, 60-90x25-50 ju. Ascospores 2, very rarely 3, 
20-30x12-18 p. 
Sphaerotheca fuliginea (Schlecht. ex Fr.) Poll, 
Mycelium hyaline occasionally brown when old, usually 
evanescent but sometimes persistent forming white circular to 
irregular patches on the host surface, conidia in long chains, 
often with distinct well developed fibsosin bodies, ellipsoid 
to barrel-shaped, 25-37x14-25 ;u. Cleistothecia scattered 
to densely gregarious, 66-98 ja in diam. usually under 85 ju, 
wall cells usually over 25 ju wide. Appendages variable in 
number usually as long as the diameter of the ascocarp. 
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mycelioid, brown, tortuous, interwoven with mycelium but 
sometimes long nearly straight and dark brown. Solitary ascus, 
broadly elliptical to subglobose, 50-80X30-60M. Ascospores 8, 
ellipsoid to nearly spherical, 17-22x12-2Qu. 
Leveillula taurica (Lev.) Arnaud. 
Mycelium permeating the host tissue, persistent, effused, 
densely compact. Conidia born singly on short conidiophores, 
large, predominantly of two distinct shapes-cylindrical and 
navicular, varying in size 25-95xl4-20ju. Cleistochecia 
generally scattered, rarely gregarious; often somewhat embedded 
in a dense superficial mycelium, 135-25QM in diam,, globose 
or becoming concave at maturity, wall cells polygonal, 1QM in 
diam. Appendages numberous hypha-like, simple, densely 
interwoven, short, indistinctly branched, colourless to oli-
vaceous brown. Asci 20-34, sometimes less than 20, broadly 
ovate, stalked, 70-110x25ju.. Ascospores usually 2, large 
cylindrical to pyriform, sometimes slightly curved, variable 
in size 25-40x12-22^. 
L, taurica is reported to occur on cucurbits in a few 
countries. The species is considered to be indigenous in 
Mediterrean region of the world where it appears regularly 
on several cultivated and wild plants. Tarr (1955) noted 
the occurrence of L. taurica on Cucurbita maxima in Sudan. 
Golovin (1956) recorded L, taurica on a number of cucurbits in 
U.S.S.R. and proposed a new species L. cucurbitacearum for 
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the pathogen occurring on cucurbits. She attempted to split 
L. taurica into different species for each host family. 
However, this differentiation has not received recognition 
(Ballantyne, 1975). Gordeeva, (1961) and Nasyrov (1962) reported 
the existence of L. taurica on cucurbits in U.S.S.R. In Kenya, 
it was listed to occur on cucumber (Anon. 196I). Recently, it 
has been recorded on cucumber in Rumania (Docea and Fratila, 
1980) and in Bulgaria (Elenkov £t al., 1975). In Libya, 
El-Ammari and Khan (1963) found L. taurica together with E. 
cichoracearum and S, fuliginea on greenhouse cucumbers. In 
India L. taurica was reported to occur on squash along with 
_S, fuliginea in Karnataka (Ullasa and Amin,198l) and on 
bottlegourd and spongegound in Rajasthan (Mahrashi and 
Siradhana, 1980). 
The most commonly recognised causal organisms of powdery 
mildew of cucurbits in different parts of the world are 
S, fuliginea and E, cichoracearum. They show great similarity 
of characters in their conidial stages as well as the symptoms 
they produce on host plants. Conidia in both species are born 
in long chains on same kind of conidiophores. The two species 
have, however, distinctive characters in their ascigerous 
(perithecial) stage and are easily identified in the presence 
of perithecial stage. But perithecial production is very 
infrequent and rare. Due to this reason, there has been a great 
deal of confusion with regard to identity of the species causing 
powdery mildew of cucurbits in different parts of the world or 
in different areas or within the same area in a given country. 
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The observations of perithecia of E, cichoracearum on 
greenhouse cucurbits by Humphries (1893) and Reed (1908) in 
U.S.A. and on Cucurbita pepo in England by Salmon (1900) formed 
the basis of belief that E, cichoracearum is the causal organism 
of the cucurbit powdery mildew. Since the observations of 
Humphries (1893) and Reed (1908), only record of perithecia 
of E, cichoracearum in U.S.A. was that of Randall and Menzies 
(1956) on outdoor cucumbers. In U.S.A., first indication of 
existence of S, fuli^inea was provided by the study of Kabie 
and Ballantyne (1963). Till then the E. cichoracearum was 
believed to be the only causal organism of the disease in 
U.S.A. Since 1963» several studies have now confirmed the 
occurrence of S. fuliginea on cucurbits in U.S.A. (Yarwood and 
Gardner, 1964; Ellert, 1966; Paulus et al., 1969, 1972; Clark, 
1975). For the first time, ^ , fuliginea was observed in 
perithecial stage on Cucurbita pepo in California by Kontaxis 
(1979). ffe emphasised that the causal agent of powdery mildew 
of all cucurbits in California and possibly in the United 
States is ^ . fuliginea and not E. cichoracearum. In rest part 
of the North, Central and South America, there appears to be 
no record of _S. fuliginea on cucurbits. Most of the reports 
mention the causal organism as E. cichoracearum (Hirata, 1968; 
Khan, 1983). 
The occurrence of E, cichoracearum as well as S. fuliginea 
is reported from several African countries. E. cichoracearum 
is reported to occur in Mozambique (De Carvalho, 1948), in 
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South Africa (Du Toit, 19^8), in Egypt (Moursi and Sirry, 1956), 
Libya (El-Ammari,1983), Kenya (Anon. 1961), Morocco, Ethiopia, 
Uganda, Tanzania, Zambia, Zimbabwe, Madagascar and Mauritius 
(Hirata, 1968), S, filiginea has been recognised to exist 
dominantly in South Africa (Gorter, 1966; 1974), Sudan 
(Nour, 1957, 1959; Omer, 1972), Libya (Khan, 1980; El-Ammari, 
1983), Malawi (Spurling, 1973). Perfect stage of S. fuliginea 
has been recorded only from Sudan (Nour, 1959) and Libya 
(El-Ammari and Khan, 1985) whereas there is no record of 
perfect stage of E. cichoracearum from any African state. 
Apparently E, cichoracearum is traditionally believed as the 
causal organism in most of the African states due to rare 
parithecial production and lack of proper investigations. 
In Australia, the studies of Clare (1958), Ballantyne 
(1963) and Macnish (1967) have established widespread occu-
rrence of ^ . fuliginea in that country. Although all earlier 
records recognised E, cichoracearum as the causal organism in 
Australia. Perithecial production in ^ . fuliginea has not been 
observed in Australia, although its production is recorded in 
New Zealand (Boesewinkel, 1976). 
In Europe E. cichoracearum was traditionally believed 
as causal organism of the disease. Although some reports 
indicated the existence of _S. fuliginea as well. Several 
reports in recent past emphasis widespread occurrence of 
_S, fulifc^ inea in several European countries namely The 
Netherland, West Germany, England, Italy, Greece. In several 
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other countries well established occurrence of both ^ . fuliglnea 
and E. cichoracearum has been reported e.g. Bulgaria, Hungary, 
U.S.S.R. On the other hand, there are still some countries 
where either of the two species are recognised as the causal 
organism of the disease (Khan, 1983). 
Butler (1918) recognised E, cichoracearum and _S. 
hamuli var. fuliginea as species of powdery mildews attacking 
cucurbits in India. He also observed perithecia of E, 
cichoracearum on C, cordifolia, Trichosanthes dioica and 
Momordica balsamina in Uttar Pradesh and Bihar. Perithecia of 
S, humuli var. fuliginea were observed on L. leucantha in 
Uttar Pradesh and on C.moschata in Kashmir. Despite this early 
recognition of existence of both species in India on cucurbits, 
E. cichoracearum was somehow largely believed to be as the 
causal organism of the disease on cucurbits in the country. In 
recent past, the widespread occurrence of S, fuliginea was 
reported in several states of India. It was identified as 
causal organism of the disease in Punjab (Jhooty, 1967), 
Himachal Pradesh (Sohi and Nayar, 1969). in Kashmir (Khan et al., 
1972, 197A). Shivakami et al. (1972) reported occurrence of 
S, fuliginea in conidial stage in Assam and Delhi. Siradhana 
and Chaudhari (1972) reported existence of both the species in 
Rajasthan. The occurrence of both the species in perithecial 
stage was recorded by Khan et al. (1972) in Uttar Pradesh. 
Both species are also reported to occur in Madhya Pradesh 
(Dave £t al. 1971; Khosla et al., 1974). Khan (1976,1977) 
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observed existence of both the species in Bihar. Since most 
of these records are based on perfect stage, existence of 
both the species throughout the country can be fully envisaged. 
Development of Perithecia of Powdery Mildew of Cucurbits 
Perithecia of powdery mildew of cucurbits occur 
frequently in some countries and rarely or not at all in 
others. Since the observation of perithecia of E. cichoracearum 
by Salmon(1900) in England and Humphries (1893) and Reed (1908) 
in U.S.A., there are number of reports of occurrence of 
perithecia of E. cichoracearum or S, fuliginea or both on 
cucurbits in different countries. From U.S.A., Randall and 
Menzies (1956) reported perithecial production of E. 
cichoracearum on cucumber, Perithecia of ^ , fuliginea have 
recently been observed by Kontaxis (1979) in U.S.A. In 
U.S.S.R., both the species have been recorded in perithecial 
stage. Since the early records of perithecia of both the 
species on C, melo by Deckenbach (1924) and Deckenbach and 
Koreneff (1927)» the species have been recorded in perithecial 
stage even in recent past (Teterevenikova-Babayan and Simonyan 
1956; Rudenko, 1969; Dorozhkin and Kapelyan, 1975). In Europe, 
perithecia of E, cichoracearum have been reported in England 
(Salmon, 1900), France (Viennot - Bourgin, 1956), Germany 
(Roder, 1937; Schlosser, 1972), Sweden (Junell, 1967), Hungary 
(Nagy, 1976) and Italy (Marcelli, 19^9). Perithecia of S. 
fuliginea are reported from Rumania (Savulescu, 1929), Hungary 
(Nagy, 1970), Greece (Pontidou, 1971), Italy (Blumer, 1933), 
The Netherlands (Anon.,1965) and Turkey (Bermer £t a_l., 19^7). 
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There is no report of perithecial production in E. 
cichoracearum on cucurbits from any country in Africa and 
South America, _S. fuli.ginea has, however, been recorded in 
perithecial stage in Sudan (Nour, 1959)» Libya (El-Ammari 
and Khan, 1985), in Africa. Except a solitary record by 
Kontaxis (1979) from U.S.A., no record of perithecial produc-
tion of ^ . fuliginea is available from any other North 
American or South American country. _S. fuliginea has been 
recorded in perithecial stage in New Zealand (Dingley, 1959; 
Boesewinkel, 1976) but not in Australia, 
In Asia, perithecia of E. cichoracearum are reported 
from Malaysia and Singapore (Thompson, 1933) and India (Khan 
1983), Perithecia of ^ . fuliginea has been recorded on 
cucurbits in Israel (Rayass, 19^7; Palti, 1962), Japan (Homma, 
1937; Uozumi and Yoshi, 1952), Taiwan (Hashioka, 1937; Sawada, 
1959), Saudi Arabia (Abul Hayja and Trabulusi, 1981) and India 
(Khan, 1983). 
In India, perithecia of powdery mildew of cucurbits 
have been reported to develop on a number of cucurbits from 
Uttar Pradesh, Bihar, Himachal Pradesh, Perithecia of E, 
cicheracearum have been obseirved in Uttar Pradesh on £, 
cordifolia and Benincasa hispida (Butler, 1918; Khan et al., 
1972; Sharma, 1973); in Rajasthan on B.hispida(siradhana and 
Chaudhari, 1972; Malik et al., 1973); in Madhya Pradesh on 
B, hispida and Trichosanthes dioica (Khosla e_t al., 1974; 
Dave et al., 1971) and in Bihar on C. cordifolia, T.dioica 
ecia 
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^mjiitf*10US states of India are apparently based on field 
bservations. Perithecial production of both the species 
have been reported even under glasshouse conditions. Khan 
and Khan (1970) obtained profuse development of perithecia of 
S, fuliglnea on a number of cultivars of L. leucantha and 
C, sativus under glasshouse conditions. Perithecial development 
of S. fuliginea on certain cultivars of Citrullus vulgaris, 
Cucumis melo, C. sativus, Cucurbita moschata, L, leucantha 
and Luffa cylindrica and those of E. cichoracearum on certain 
cultivars of B, hispida, C, cordifolia and C» melo was obtained 
in glasshouse by Khan et al. (1974). Perithecial production 
of both the species occurred on _C. melo in their studies. 
Khan (1978), based on the experimental studies, recognised 
k' leucantha for S. fuliginea and C. cordifolia for E. 
cichoracearum as most congenial hosts for their perithecial 
development. 
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Identification In the Absence of Perlthecial Stage 
Since perithecial production is rare in powdery mildews 
of cucurbits, some characteristics of conidial stage in which 
they frequently occur have been used for distinguishing _S. 
fuliginea and E. cichoracearum. The presence and absence of 
well developed fibrosin bodies and mode of germination of 
conidia have been successfully employed for differentiating 
E. cichoracearum and ^, fuliglnia. Hashioka (1937) and Hirata 
(\9P5) observed that some conidia of ^ . fuliginea produced 
forWp4 germ-tubes. Zaracovitis (1965) using morphological 
character^, of germ-tubes distinguished some powdery mildew 
fungi. He noTticed that conidia of E. cichoracearum produced 
simple germ tubes with club-shaped appressoria upon germination on 
glass slide whereefs those of S. fuliginea produced no well 
r "" — — — — — 
differentiatedyftppressoria and a number of conidia fonned 
forked gera-tubes. Ballantyne (1975) observed that 3-60% of 
conidia of _S. fuliginea produced forked germ-tubes. In her 
studies, however, most of the specimens were in range of 
3-596. This character seems to be reliable for differentiating 
S, fuliginea from E. cichoracearum. 
Fibrosin bodies were recognised for the first time in 
the conidia and conidiophores of Podosphaera oxyacanthae 
(Zopf, 1887). Foex (1912) and Bouwens (1927) considered fibrosin 
bodies of taxonomic value in powdery mildews. Well developed 
fibrosin bodies also occur in conidia of ^ . fuliginea. Blumer 
(1933) and Homma (1937) considered the presence and absence of 
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fibrosin bodies valuable in distinguishing the conidial stage 
of E, cichoraceanim from S. fuliginea on cucurbits. Hashioka 
(1937), Uozumi and Yoshi (1952), Sawada (1959), Dingley (1959), 
Clare (1958, 1964), Boerema and Van Kesteren (1964), Kable 
and Ballantyne (1963) and Ballantyne (1963, 1975) have success-
fully used this feature for differentiating S, fuliginea from 
E. cichoracearum. They-recognised its significance for such a 
differentiation. In S, fuliginea, fibrosin bodies are conical, 
disc or rod shaped and become evident in conidia mounted in 
3% aquous KOH. Fibrosin bodies are either lacking or not well 
developed in E. cichoracearum. Besides fibrosin bodies, mode 
of germination of conidia and some other characters like 
conidial dimensions, their shape, rate of germination and 
germination in relation to moisture stress have also been 
advocated to be utilized for identification. Bouwens (1924), 
Clare (1958), Boerema and Van Kesteren (1964), Jhooty (1967) 
and Nagy (1970) considered that dimensions of conidia are of 
taxonomic importance for these species. Yarwood (1957), 
however, has emphasized that the dimensions of conidia are 
greatly influenced by a number of factors including relative 
humidity, temperature, and the host and its nutritional status. 
The shape of conidia, however, provides some indication. The 
conidia of ^ . fuliginea are ellipsoidal or at least with a 
tendency towards this shape whereas those of E. cichoracearum 
are barrel-shaped with a tendency towards cylindrical form 
(Khan, 1983). Similar observations have been made by Nagy 
(1970). Zaracovitis (1965) reported that conidia of 
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E. clchoracearum germinated more rapidly on glass than those 
of _S. fuliginea* He, however, emphasized that with the change 
in incubation temperature their rate of germination may change. 
In a number of countries the identity of powdery mildew 
of cucurbits has been established based on conidial characters. 
Clare (1958) and Ballantyne (1953, 1975) established the occu-
rrence of _S. fuliginea on cucurbits in Australia. Boerema and 
Van Kesteren (1964) and Kooistra (1968) utilised conidial 
characters to establish the existence of ^ . fuliginea on 
cucurbits in The Netherlands. Nagy (1970) identified the 
powdery mildew of cucurbits on the basis of conidial charac-
teristics in Hungary. They first report of occurrence of 
S, fuliginea on cucurbits in U.S.A. by Kable and Ballantyne 
(1963) was based upon conidial characters. Later reports of 
_S. fuliginea in U.S.A. by Yarwood and Gardner (1964), Sowell 
(1970), Clark (1975) are also based on conidial characters. 
Schlosser (1972) and Gruger and Meyer (1976) in West Germany, 
Viennot - Bourgin (1971) in France, Janke £t al. (1977) in 
East Germany and Gorter (1966) in South Africa recognised 
existence of _S. fuliginea on cucurbits utilizing conidial 
characters. In India, Jhooty (1967) utilized conidial characters 
to establish the occurrence of ^ . fuliginea in Punjab. 
Apparently there is a general agreement that in fresh 
specimens conidial characters may be reliably used in differen-
tiation of _S. fuliginea and E. clchoracearum infecting cucurbits. 
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The characteristic features of S^, fuliginea in producing forked 
germ-tubes by some of the conidia and absence of well diffe-
rentiated appressoria are of great taxonomic importance. In 
addition to it, well developed fibrosin bodies are possessed 
by the conidia of S. fuliginea. According to Schlosser (1976) 
fibrosin bodies are reliable for differentiation of the two 
species, Sitterly (1978) has also advocated for the use of 
conidial characters in identification of causal organisms of 
powdery mildew of cucurbits for eliminating taxonomic confusion. 
Sope doubts have been genuinely expressed by some 
workers for using characteristics of conidial stages in iden-
tification of powdery mildew, Yarwood (1978) remarked that 
though conidial stages are considered of value in the identi-
fication of E. cichoracearum, there are reports that length 
of condidiophores varies with the time of day (Childs, 1940), 
surface and hairiness of leaves (Yarwood and Gardner, 1970), 
hiimidity (Neger, 1901; Salmon, 1905)» host species (Peries, 
1966). Similarly the size of conidia which is sometimes used 
in taxonomy, though fairly constant for a given host in a 
given environment (Blumer, 1922; Bouwens, 1927), varies 
greatly with host nutrition, age, and vigour of the host leaves 
(Neger, 1902; Fischer, 1957), nutrition of host leaves (Zwirn, 
1943), season (Homma, 1937), humidity (Bouwens, 1924), host 
species (Bouwens, 1924; Homma, 1937) and some other factors 
(Yarwood, 1957)« Yarwood (1978) believed that size of conidio-
phores and conidia should usually not be used for taxonomic 
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purposes. The fibrosin bodies which are found in conidiophores 
and conidia of Sphaerotheca, Podosphaera and some Uncinula 
species, have been emphasized as a chajracter to distinguish 
S. fuliginea from E. cichoracearum. Although Yarwood (1978) 
agreed with the utility of this character, Neger (1901) and 
Blumer (1967) were of opinion that this character has been over 
emphasized. The powdery mildew of cucurbits, S, fuliginea 
usually have fibrosin bodies but even fibrosin bodies forming 
"ulture do not always have them in every conidia (Yarvood,1978), 
Yarwood (1978) observed that the culture of ^ , fuliginea on 
cucumber showed 4-8 fibrosin bodies in each conidium formed on 
the upper surface of leaves in greenhouse (temperature 20®C) 
but not on the lower surface of the old leaves. He further 
observed that percentage of conidia with fibrosin bodies was 
as low as 20?^  on outdoor squash in Berkeley, U.S.A. The 
incidence of fibrosin bodies on cucumber in greenhouse was 
lower at 16*0 than at 20, 24 or 28*C. In another species 
of Sphaerotheca viz, ^ . lanestris, the percentage of conidia 
with fibrosin bodies was as low as 3%. Most conidia of S» 
humuli infecting hops in Moscow, U.3.S.R. in July 1975 did not 
contain fibrosin bodies (Yarwood, 1978), 
Some of the Erysiphaeae have been differentiated by a 
method of germination of conidia (Clare, 1964; Zaracovitis, 
1965). The germ tubes characteristics have been utilized for 
taxonomy of the species. Similarly development of appressoria 
which may be large and highly lobed or small and inconspicuous 
differing considerably between the species has also been 
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emphasized as character of taxonomic value. But except for 
Clare (1964) and Zaracovitis (1965), they have never been 
used as taxonomic character, Yarwood (1978) emphasized that 
most of the conidial characters are subject to host influence. 
This is the dominant reason for doubting their reliability 
in taxonomy of the species. 
Leveillula teurica another species infecting cucurbits 
is well distinct in conidial stage from S, fuliginea and E. 
cichoracearum. It produces internal mycelium, conidiophores 
emerging through stomata bearing single conidium at the tip, 
Conidia are predominantly of two distinct shapes-cylindrical 
and navicular. Furthermore, the symptoms are remarkably 
different from those caused by _S. fuliginea and E. cichoracearum. 
Since E, cichoracearum and S. fuliginea have overlapping 
host ranges,the utility of host specilization, exhibited to a 
certain extent by the species was doubted earlier for establish-
ing the identify of the causal organisms of powdery mildews 
of cucurbits. Khan (1978) reported that £. cordifolia is 
attacked only by E. cichoracearum and L, leucantha only by 
_S. fuliginea and not the vice-versa, E. cichoracearum 
frequently forms perithecia on C, cordifolia and ^ . fuliginea 
on L. leucantha. He suggested that this feature of C, cordifolia 
and L, leucantha can be exploited by using them as differential 
host for distinguishing between E. cichoracearum and _S. 
fuliginea. He proposed these cucurbits as prospective 
differential hosts. He further suggested to test their 
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consistency using different cultivars of L. leucantha and 
different collections of C, cordifolia against races of E. 
cichoracearum and S, fuliginea. Since then no attempt have 
been made to test these hosts as suggested. 
Soil Pollutants 
Pollution is a serious problem faced by the world today 
due to rapid industrialization. In industrial areas air 
pollutants and soil pollutants are causing impurities in the 
alanosphere and the soil which ultimately affect living 
organisms including plants. Industrial and other chemical 
pollutants are considered important as inanimate pathogens 
causing plant diseases. Heagle (1973) reviewed interactions 
between air pollutant and plants pathogens. He concluded 
that plants often suffered from more than one pathogenic agent 
or a combination of biotic and abiotic pathogens. The effects 
of air pollutants have been studied on powdery mildews like 
Erysiphe graminis (Heagle, 1973). But the effect of soil 
pollutants like heavy metals on infection and development of the 
disease caused by powdery mildew fungi have not been apparently 
studied. The waste water containing heavy metals used for 
irrigation and other industrial waste cause phytotoxic effects 
on crops. Pollutants of this kind lead to increase in preva-
lance of root diseases and foliar diseases and predispose 
plants to pathogenic damage (Cole et al., 1969). A number of 
studies on the effect of heavy metals as soil pollutants on 
the growth and physiology of various organisms have been 
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conducted (Gregory and Bradshaw, 1965). It has been found 
that mercury induces ethylene formation which causes abscission 
in citrus and coleus (Goren and Siegel, 1976). Toxic effect 
of cobalt and mercury in maize was studied by Kamenova et^ al. 
(1983). They noticed that cobalt and mercury decreased 
enzymatic activity. Tetsumi _et al. (1983) reported adverse 
effect of soil pollutions by heavy metals on annual plants. 
Hale (1985) reported decrease in plant growth in tomato and 
additive action was noticed when metals were combined but 
nickel was more injurious than copper. They decreased root 
growth and leaf chlorophyll content. Grunhage and Jagger 
(1985) reported reduction in yield of pea due to cadmium, lead 
and zinc pollution. Stiffening was found in maize due to a 
nickel pollution which destroyed the integrity of root meristem 
by arresting mitosis (Robertson, 1985). Zottle (1985) have 
reviewed the physiological effects of heavy metals on plants; 
damage in vicinity of emission sources and forest ecosystem as 
sink for heavy metals. Many plant species develop phytotoxicity 
when contaminated with lead (Rofle and Bazzaz 1975) and cadmium 
(Carlson et_ al., 1975). It has been observed that cadmium and 
lead develop synergistic interaction resulting in-decrease of 
root length, plant height and growth of new foliage (Hassett 
£t al., 1976; Carlon and Bazzaz, 1977). Juwarkar and Shinde 
(1986) studied the effect of cadmium and lead on the growth 
and yield of barley. They found that growth and yield of 
barley is significantly reduced with cadmium and lead. Their 
combined effect was also found to be adverse for barley. Cadmium 
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was translocated from root to top of the plant and accumulated 
in grains. 
Germination of plant seeds have also been found to be 
adversely affected by heavy metals. Maury et al. (1986) 
found that mercury, copper and chromium adversely affected 
seed germination of some pasture plants. Besides higher plants, 
microorganisms are also sensitive to heavy metals. Algae have 
been shovm to be extremely sensitive to heavy metals like 
chromium, zinc and copper. 
Effects of heavy metals on germination of conidia and 
development of powdery mildews have not received studies. It 
can be logically envisaged that plants under the stress of 
heavy metal pollution of soil must develop some characteristic 
relationship with the development of diseases, both in roots 
and in foliage. This aspect should be thoroughly studied in 
order to understand the nature of interactions between heavy 
metal soil pollutants and plant pathogens in crop pathosystems. 
MATERIALS AND METHODS 
To study the aspects as indicated in the proposed plan 
of work, the materials to be used and methods to be employed 
are given as under: 
1, Survey and collection 
In an attempt to establish the identify of causal 
organism(s) of powdery mildew of cucurbits in India, initially 
in the proposed plan of work, some states of India will be 
included. Surveys will be conducted to collect samples of 
different cucurbits grown in the states, particularly from 
zones of intensive cultivation. During the course of survey, 
careful observations will be made for the presence of powdery 
mildew on the aerial parts of the plants especially on leaves 
(both lower and upper surfaces). Characteristics of the 
symptoms on infected parts of the plants will be recorded. 
Samples of infected plant parts will be collected in polythene 
bags which will be properly labelled to indicate cucurbit 
crops, location, date of collection etc. 
Samples brought to the laboratory will be thoroughly 
examined for the presence of conidial and perithecial stages 
of the powdery mildew(s). Morphological characteristics of 
the stages of the powdery mildew(s) present in the samples 
will be microscopically examined and dimensions of various 
structures will be measiired. Utilizing the conidial charac-
teristics or characters of perithecial stage, if present, the 
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species will be tentatively identified. The samples will be 
maintained for further studies and identification. After 
the identifications, to ascertain the pattern of distribution 
and dominance of one or the other species within the same 
area or in different areas of the state, the incidence will 
be calculated by the following formula: 
_ . , Number of infected units of cultivation 
f'^ ^^ ^^ ^^  . - by a given species ^ , ^ 
(Percentage) Total number of units of cultivation 
surveyed 
2, Morphological Characters of the Pathogens 
Morphological characters of both conidial and peri-
thecial stages will be studied in the laboratory. In samples 
where perithecia will be found, morphological characteristics 
of perithecia, appendages, asci and ascospores will be examined 
and recorded. Their dimensions will be measured. For 
conidial stage, ecto - and endophytic nature of mycelixim, 
morphology of conidiophores, mode of branching, if any, and 
arrangement of conidia on conidiophores will be studied. 
Dimensions of conidia and conidiophores will be measured. 
Conidia will be then subjected to the following tests: 
2,1 Geralnatlon test 
To study the morphology of germ tubes, conidia will be 
incubated for germination of glass slides, Conidia will be 
dusted onto clean dry slides which will be then placed on 
glass-rod triangle kept in petridish containing moistened 
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cotton wool at the bottom. This chamber will be incubated 
in an incubator at 20'C for 48 h. At the end of Incubation 
period, the morphology of germtubes of the germinating conidia 
will be noted. Percentage of germinating conidia, percentage 
of conidia with forked germtubes or simple germtubes and with 
or without appressoria will be calculated after random exami-
nation of incubated slides under microscope. Areawise or 
cucurbitwise variations in such characteristics will be then 
noted, 
2*2 Fibrosin bodies test 
To test the presence of fibrosin bodies in conidia, 
conidia from various samples will be treated on glass slides 
with 3% aqueous potassium hydroxide solution and will be 
examined under microscope (Kable and Ballantyne, 1963). 
Percentage of conidia possessing well developed fibrosin bodies 
will be calculated. At the same time, the range and average 
number of fibrosin bodies perconidium will be calculated, 
Areawise and cucurbitwise variations in percentage of conidia 
with fibrosin bodies and range and average number of fibrosin 
bodies per conidium will be then recorded, 
2,3 Host differential test 
Seedlings of Lagenaria leucantha and Coccinia cordifolia, 
differential hosts for S, fuliginea and E. cichoracearum, 
(Khan, 1978) will be inoculated with conidia from samples 
tentatively identified as E. cichoracearum or ^ . fuliginea. 
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Conidia will be dusted or infected leaves from the samples 
will be appressed gently on the surface of young leaves of 
both plants. Inoculated seedlings will be kept in glass-
house chambers. Plant will be regularly examined for the 
appearance of the S3nnptoms, After the appearance of white 
pustules, conidia from inoculated host differential plants 
will be examined for fibrosin bodies and for their mode of 
germination and development of appressoria. Any variation 
in response of the host differential from those reported by 
Khan (1978) will be recorded. 
3, Culturlng and Maintenance of the Pathogens 
For experimental studies in glasshouse conditions, 
inocula from selected samples considered necessary, prefe-
rrably from different states, will be maintained in glass-
house on young plants of cucumber grown in pots containing 
autoclaved soil. Plants of L. leucetntha for maintaining 
_S. fuliginea and _C. cordifolia for E. cichoracearum will also 
be used whenever required. Inoculation of those hosts will 
be done by dry dusting of conidia or appressing infected areas 
of the leaves on leaf surfaces of the healthy plants. Subse-
quent inoculations when found necessary will be done to maintain 
the inocula for desired periods, 
4, Consistency in Conidial Characters 
To ascertain the consistency in conidial characters 
like their shape and dimensions, presence and absence of 
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fibrosin bodies, and morphological characters of germtubes 
particularly in S. fialiginea and E. cichoraceariun the follow-
ing experiments will be conducted: 
4.1 Effect of culturing: 
The effect of culturing on the conidial characters 
(shape and dimensions, development of fibrosin bodies, mor-
phology of germ tubes) of S, fuliginea and E. cichoracearum 
will be studied under glasshouse conditions in two ways. 
a* Continuous culturing on the same host; The pathogens 
will be cultured continuously on the same host under 
glasshouse conditions for considerably long time 
(5-6 months). Fresh inoculations will be made at 
monthly intervals. At the time of each inoculation, 
the conidial characters (as eniimerated above) will 
be examined and observations will be recorded. 
S, fuliginea will be culttired on L. leucantha and 
Cucumis sativus and E. cichoracearum will be cultured 
on _C. cordifolia and C, sativus. 
b. Culturing on different cucurbits; Artificial inocu-
lations of different cucurbits (bottlegourd, cucumber, 
sponge gourd, bittergoiird, longmelon, pumpkins, 
squash,'tinda*) will be made from the same inoculum 
source of ^ . fuliginea under glasshouse conditions. 
When the conidial stage has fully developed on the 
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inoculated cucurbits, the conidial characters as 
given above will be examined and observations will 
be recorded. An identical experiment will be done 
for E. cichoracearum as well, 
4.2 Effect of certain ecological factors: 
Effect of some ecological factors such as temperature 
and relative humidity on conidial characters of S, fuliginea 
and E, cichoracearum will be studied by leaf disc method. 
Circular leaf discs (1 cm in diam.) of different cucurbits 
cut out by sharp corkborer will be floated on sterilized 
distilled water contained in sterilized petriplates. The 
leaf discs will be inoculated by dry transferring of conidia 
onto upper surface of leaf discs. Each treatment will be repli-
cated five times, Petriplates containing inoculated leaf 
discs will be inocubated at varying temperatures (5*C, 10'C, 
15'C, 25*C, 30®C, 35"C), The observations on conidial 
characters will be recorded after conidial stage has developed 
on the leaf discs. 
The effect of various levels of humidity will also 
be studied by using leaf disc method as described for tempe-
rature. The various level of humidity will be created arti-
fically by using sulphuric acid solution of different specific 
gravity (Buxton and Mellenby, 1934), When the conidial stage 
has developed on inoculated leaf discs, the observations on 
conidial characters will be recorded. 
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4.3 Effect of nutritional status: 
Cucumber, a common host for both the pathogens will be 
grown in thoroughly washed and sterilized sand contained in 
glazed ceramic or plastic pots. Different levels of NPK 
(1/2N, N, 2N) will be added to the pots. Seedlings grown 
in different treatments will be inoculated with S. fuliginea. 
When the conidial stage has developed on inoculated seedlings, 
conidial characters will be examined and data will be recorded. 
A similar experiment will be conducted for E. cichoracearum. 
5* Effect of Nutritional Status on the Consistency of 
Differential Hosts 
C. cordifolla (the differential host infected by E. 
cichoracearum) and L. leucantha (differential host infected 
by _S. fuliginea) will be grown in washed and sterilized sand 
contained in glazed ceramic pots to which different levels 
of NPK (1/2N, N, 2N) will be added. In one set,seedlings of 
both £» cordifolla and L. leucantha will be inoculated 
with ^ . fuliginea. In another set, seedlings of both the 
plants will be inoculated with E. cichoracearum. The inoculated 
seedlings of both the sets will be kept separately in glass-
house chambers. The seedlings will be periodically examined 
for the appearance of symptoms. After fifteen days of inocu-
lations, observations will be recorded wherever symptoms will 
be fotind. The pathogen will be identified on the basis of 
conidial characters. Any variation in their response will 
be recorded. 
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6. Effect of Soil Polltttants 
Effect of soil pollutants like nickel and cobalt will 
be studied on the growth of certain cucurbits. For this 
purpose different concentrations (viz, 1, 10, 100, 1000 ppm) 
of nickel (NiCl2. 6H2O) and cobalt (C0CI2. 6H2O) will be 
added to the pots containing sterilized soil, which will be 
then grown with different cucurbits such as cucumber, bottle-
gourd and C, cordifolia. At termination after 60 days, growth 
performance of these cucurbits will be measured in terms of 
plant dry weight. Further, the effect of these concentrations 
(viz. 1, 10, 100, 1000 ppm) of nickel and cobalt will be 
studied on the development of the powdery mildew. The effect 
will be studied on cucumber and bottlegourd for the development 
S. fuliginea and on cucumber and £, cordifolia for E. 
cichorecearum. The studies will be conducted under controlled 
conditions in glasshouse. The concentrations which will 
prove lethal to the plants will be excluded from these 
experiments. The plants grown in pots treated with different 
concentrations of the soil pollutants (Ni, Co) will be 
artificially inoculated with their respective pathogens as 
mentioned above. The disease development will be assessed , 
in terms of rate of development and disease intensity after 
30 days of inoculation. 
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Disease intensity will be rated on the following basisL 
Nil (-) = No visible symptoms 
Mild (+) = Pustules few, small in size scattered 
Mode rate (•*•+) = Pustules many, larger in size, tending to 
coalesce 
Severe (••'++) = Large pustules covering almost the entire 
leaf surface 
Conidia from different treatments will be examined 
after 10, 20, 30 day intervals and their dimensions will be 
measured. In case of S, fuliginea, the presence and absence 
of fibrosin bodies and their number in each conidium will be 
recorded at all the three intervals. 
This experiment will also done by using leaf discs. 
The leaf discs of the cucurbits to be used as detailed earlier 
will be floated on water mixed with different concentrations 
of soil pollutants (Ni and Co) and observations with regard 
to disease development, conidial dimensions, absence and 
presence of fibrosin bodies and their number of each conidium 
(for S^, fuliginea) will be assessed one week after inoculations, 
6,1 Effect of soil pollutants on consistency of differential 
hosts 
The objective of this experiment is to assess the 
consistency of differential hosts of powdery mildews of 
AO 
cucurbits (S. fuliginea and E. cichoracearum) under soil 
pollution stress. 
C, cordifolia, the differential host infected by E. 
cichoracearum and L, leucantha,the differential host infected 
by ^ . fuliginea will be grown in pots receiving various 
concentrations (viz, 1, 10, 100, 1000 ppm) of soil pollutants 
(nickel and cobalt). In one set, seedlings of C, cordifolia 
and L. leucantha will be inocxilated with S, fuliginea and 
in another set, the seedlings of both will be inoculated with 
E. cichoracearum. The inoculated seedlings of the both the 
sets will be kept separately in glasshouse chambers and will 
be examined periodically for the appearance of the symptoms. 
After 15 days of inoculation, observations will be recorded 
wherever s5nnptoms will be found. The pathogens will be 
identified on the basis of conidial characters and variations 
in their responses, if any, will be noted. 
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